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shed technical information and demonstroted te
the writer a V/H detection devies breadboard developed by the ASE EXCuD

The deviee is an cutgrowth of resesrch and development dome by

G4E en the guldence progrsm, and is basically & target tracker which
depends upon amtocorrelatisn techniques for tracking, rather tham follewing
of e single peint or gpet targst, and viewe instead sn extended erea of
grouid terraim. The principle of cperation is implemented by forming an
imege of the terrain upom a vidicon TV camera tube, storing this image in
a TV image storage tube, and then, by switching to a tracking mcde, coa-

aring the subscquont images with the first stored image by modulating
the geomming, or resdoat, besm of the storage tube, with the output of
the vidlieon,

The deviee demonstrated the tracking functions enly, ugh
a propoeed mesns to use this information has beea developed by and 25X1A
will copear in a propesal document shortly to be issued by thea., Coples
of this docwment wore requested om an informal besis for ocur exmmination

@%@@9

With reforemcs to the bleek diagraem of Figure 1, which is 25X1A
cesentlally a copy of & decmment exhibited to the writer by [ |
it will be moted that the correlator closes the leop, during traeldng,
for both motien clong the flight path of the vehicle and for asimuth
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error due to drift of the vehicle. The output of the correlator box is
en error signal which is the second derivative of the position error and
must be integrated to obtain the first derivative, or velocity; the output
of the integrator has the dimensions of V/H, and is fed to the velocity
gervo whicn in turn drives a mirror or prism drive. After each gweep the
mirror must be slewed back. This part of the system except the tangent
drive, had been breadboarded and was exhibited in operation. V/H output
wag not available in the breadboard directly. System performance had
been measured by photographing with a movie camera a scale mounted sbove
the scene through a telescope which looks through a mirror mounted on

the seme shaft as the tracking mirror. Data were then reduced by hand
plotting the tracking position error. The azimuth portion of the
proposed gystem had not been breadboarded.

The scene viewsd by the breadboard was a paper print, stated
to have a contrast of 0.8, which was assumed to be the density scale,
and had a lineal scale of 2667 feet per inch. The area viewed by the
gystem was stated to be equivalent to a 27,000 foot dismeter circle at
this scale, since the four inch focal length lens was located 8k inches
from the target, and the active photocathode area scanned on the Vidicon
was about one-half inch in diameter., The Vidicon used is a type 6198,
and the storage tube a Westinghouse WX-4293; a standard 3:lL aspsct
ratio was used, and the resolution of the system was about 400 lines
in the verticle direction, and somewhat better or about 750, in the
horizontal direction. (The "ground resolution® was calculated by the
writer to be gpproximately 107 feet, based upon these data.)

The illumination on the target was quite low, emd was wholly
from ambient room illumination. A fluorescent lamp fixture was ceiling
mounted about eight feet over the target, emnd with the fluorescent tubes
perpendicular to it; other fixtures were spacea on either side on
epproximately ten foot centerss From these data the apparent target
brightness can be estimated to be of the order of 5-10 foot-lambertse

The trigonometry of the V/H problem requires an analog computation.
The proposed means for accomplishing this is shown schematically in Figure 2,
The servo must turn the pinion by means of the tangent drive rack at the
angular rate:

é = }\ d sec2 e

in order to keep the tracker on target. The rate @ is proportional to
V/H by the relation:

g

v .
h

it

£n error analysis was performed in which the root-sum-squares
error was found to ve 0,09 per-cent. Analysis of the breadbosrd performance
shows the tracking performance is within 0.13%, if the position data are
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canverted Lnbe aversge velseity. The rather erude “drag strip”® ased %o
novo the target i beliewsd a majer meured of error im this cob-um, amd
in sdcitiom, ro spesiel geers were used; gear errors wouwld be negligible
if lergo excuch gears ave vosd, 1t wes stateds

25X1A 1t was eztimeted by thet the powor reguircacnts fer o V/H

deviee besed upea this principle will bs about L0 watts, Lor a high
agltitnds davies, er 50 wabtts for & low sltitade doviece. By this they
mean lov vorcas hMgh V/H ratics reeprotively; the incroass io dus o &
lorger trecidng engle reguired te schieve the degired procicion with &
nigher V/H retlo. & V/H rotie of 0.035 is estimated to require & &l dogres
tragdipg engle.

Tho typos of power regeired will be ¢ sad - 30 velts, ¢ 300 wolts
and =100 wvolbs, all of which will be imternally cenverved frem aveileblo
vordele powew, e regalred.

BN e

The veltmo would be mpproximately 0.l cuble foot, Welght wes
not ootimated. In Fesponse %o a recusst for cn informel sstimate of time
reguired to prodace a developmental madel, | ] 25X1A
£alt thot sbout elght momths would be reguired. Oueh a wedlt would felc) 9
the defindtieon of & Cevolopmeatal medsl vnder MIE~B-5400, end seeh
woald densnstrate oparation, bub would nob pecogoaxily have spproved
hapdigaro.

The olestrendes ehibited used mostly silieon treesigters in
gaplifiers ord sscn clrcuits, emd wovid present no caviromcebtal problemSe

The vidiecn hes o marimva cporabing tenperature of 140°F, and
bly tho storage tubo is likewise limdted in recpect te tempeoraturs.

B

Tho offcst of higheor tewporabures i o cveperats the photo=
cathede moteriol end increase the dark curremb. Photomeltdpliers cols=
vamplated Lor woe in other eguipmont will alse presemt a teuperatars

pm@l@ﬂo

Aseording %o | ] the problem af 25X1A
elowated teuporaturog ¢a such devicos is recsiving attention By
Yeogtinghouse, bat po imsediate restils seem to bs Lortheecmdnge If
céoguate illundneticn 4s evellable (ZC0-1600 £eCo) thinkg 25X1A
that @ more rugged photocothode eotld be used shich might wexk from 70 -
16948,

The problen of grovnd gborogo terperaturas is prosently a
problen wherc such dovices sre used ard cocling is mot evallable, eor ie
turned off.

The prineipal limitation which thus cam be foreaecm to tac
GAC dovieco is the tezperature sensitivity of the vidicon and imAgo
gtorege tubae

- o— s ————
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25X1A | Tarther study of g propese’ widl Do made when the domwmend

iz gressivad,

12 s duvdoe wero %o be used wilh e pilching platfomn, the

iracking syotan conid bo eliminated o2 the couzelolor orild almyly cless

the doop to track e platfom 18selfl,
25X1A 25X1A
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